Brain parenchymal metabolism of 5-iodo-2'-deoxyuridine and 5'-ester prodrugs.
In an attempt to generate derivatives of 5-iodo-2'-deoxyuridine (IDU) with enhanced blood-brain barrier (BBB) permeability, a series of 5' ester prodrugs of IDU was synthesized and their metabolism studied in rat brain homogenate and its different subcellular fractions. The rate of hydrolysis was dependent on the steric and polar nature of the ester substituent. Ester hydrolyzing activities were associated primarily with the cytosolic fraction and were due mainly to the presence of cholinesterases as confirmed by inhibition experiments performed with different esterase inhibitors. The metabolism of IDU to 5-iodouracil (5-IU) by the cytosolic fraction, in the presence and absence of specific pyrimidine nucleoside phosphorylase inhibitors, also suggests that there are two specific enzyme systems catalyzing two different metabolic processes. IDU 5'-esters competitively inhibit the metabolism of IDU and the inhibitory effect depends on the affinity of a particular ester toward the enzyme and also on the rate by which the ester itself undergoes hydrolysis. In the absence of any 5'-ester, 95% IDU was metabolized within 6 hr. However, in the presence of an eightfold molar excess of butyryl-IDU, the hydrolysis of IDU was completely inhibited over a 6-hr time period.